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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid light-sensitive resin for producing a printing 
plate and a duplication model, or fo r protecting and covering an electronic circuit , capable of 
allowing a thick layer of >0.5 mm to be hardened by the exposure in air, having no tackiness 
on a surface, and hardly causing shrinkage at the time of hardening. 
SOLUTION: This liquid light-sensitive resin composition consists essentially of a compou nd 
having two or more epoxy groups in the molecule, an ethylenically unsaturat ed compound 
simultaneously havin g hydroxy group and an ethylenically unsaturated bond (e.g. 
methacryloyi group) in the molecule, and a compound generating an acid by absorbing 
ultraviolet rays. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquefied photopolymer constituent used for 
covering further about the liquefied photopolymer constituent in which the thing by which it is used for 
production of the printing version or a duplicate model, a thick-fihn coat, etc., and which is made to 
harden thickly is possible so that electronic circuitries, such as a hybrid IC and a mounting circuit, may 
become a malfunction neither with water nor the leaked electrolytic solution. 
[0002] 

[Description of the Prior Art] Although producing the printing version using a photopolymer had been 
performed more widely than before, when a photopolymer was a liquefied photopolymer, abnormalities 
arose in the relief configuration acquired by contraction accompanying the hardening or a postexposure 
was performed in air for the adhesive removal which remains in the version front face after 
development, there was a trouble that the adhesiveness will remain in a relief front face or the relief 
shoulder section. Therefore, although the device of performing a postexposure in inactive liquids, such 
as water, is made, it is complicated, and an improvement was desired, moreover, also when producing 
the duplicate model using a liquefied photopolymer, in order to compensate aggravation of tiie 
dimensional accuracy accompanying hardening contraction, it had taken versatility and time and effort, 
such as hardening by making temperature of mold material silicone rubber higher than the curing 
temperature. 

[0003] Therefore, such a problem is solved, hardening of a thick film is possible in air, and a liquefied 
photopolymer which the fault accompanying hardening contraction does not produce is desired. Unless 
the thing of the optical cationic polymerization type which combined the diepoxy compound known as a 
photopolymer which can be hardened in air by this, and the compound which generates an acid in an 
actinic-rays exposure the appropriate place was thinner than about lOOmicro, hardening was not 
completed, and since hardening of a thick thing 0.5mm or more was not completed, it was not able to be 
used for the application of production of the printing version or a replica, or a thick-film coat. 
[0004] the pin guide pegs and connectors of loading components, such as a capacitor and a transistor, 
corroding an electronic circuitry under severe conditions called the bottom of absent, such as moisture, 
dust, and a sour gas, or dewing on the other hand, - it is - an end - when it changed into such a 
condition, a hybrid IC and a mounting circuit plate did not operate normally, but there was risk of saying 
that it leads to a trouble. Moreover, while using it in the case of the cellular phone with which the 
rechargeable lithium-ion battery is used, drinking the time of bathing, ionicity potable water, etc., 
accidentally, did not drop xmderwater, or the protection network which ionicity potable water is poured 
and is connected stops having short-circuited and operated, and there was risk, such as causing the 
overrun of a cell. Furthermore, also when the electrolytic solution spilt liquid from a cell, the protection 
network was contacted and risk of having said that the function was checked or it generated heat was 
also inherent. 

[0005] In order to solve such various problems, coating and protectmg resin firom the former on an 
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electronic-circuitry front face had been performed, but when coating resin and making a firm coat form, 
while hardening in an elevated temperature was needed, therefore carrying out coating, the problem that 
the function of an electronic circuitry will be spoiled was. 

[0006] In order to solve the problem, the moisture-proof resist of a photoresist which becomes a part or 
tiie whole of a hybrid IC and a mounting circuit plate from a diene rubber system is applied to JP,61- 
278845,A, and forming a protective coat is proposed. However, by this approach, although hardening at 
low temperature was attained, in it usually being carried out and having exposed in air like, hardening 
was slow, and that hardened material has adhesiveness and had the problem that subsequent handling 
became complicated. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer the 
liquefied photopolymer constituent which is the printmg version and the liquefied photopolymer 
constituent for duplicate model production which there is no adhesiveness in a front face the top which 
can stiffen the liquefied photopolymer constituent which solved the trouble of the above-mentioned 
conventional technique, i.e., a thick layer 0.5mm or more, by the exposure in air, and the fault by the 
contraction at the time of hardening moreover does not produce, and also fitted tiie thick-film coat. Let it 
be a technical problem for cold cure to be possible, for adhesion with a substrate to be able to harden to 
coincidence by the optical exposure of the liquefied photopolymer constituent for electronic-circuitry 
protection coats which is good, has flexibility and has the resistance over the electrolytic solution, water, 
ionicity potable water, etc., and a short time in the inside of air, and for there to be no surface 
adhesiveness in it, and to offer the liquefied photopolymer for electronic-circuitry protective covering 
with litt le fault accompanying the contraction at the time of hardening. 



Q0008]J 

[Means for Solving the Problem] This mvention which solved the above-mentioned technical problem is 

a liquefied photopolymer constituent characterized by using as an indispensabl e component a hydroxyl 
^oup^ the ethylene nature unsaturated compound which has an ethylene nature unsaturated bond at 
coincidence, and th e compound which absorbs ^* ultraviolet rays and generates an acid at the compound 
which has an enoxv group two or more in ** intramolecular, and ** intramolecular. 
[0009] Hereafter, this invention is explained to a detail The liquefied photopolymer constituent of this 
invention is using as the indispensable component the hydroxyl group, the ethylene nature unsaturated 
compound which has an ethylene nature unsaturated bond at coincidence, and the compound which 
absorbs ** ultraviolet rays and generates an acid at the compoxmd which has an epoxy group two or 
more in ** intramolecular, and ** intramolecular as above-mentioned. 

[0010] ** The compound which has in intramolecular the radical which has epoxy association, such as a 
glycidyl group and an epoxycyclohexyl radical, two or more as an epoxy compound which has an epoxy 
group two or more in intramolecular is raised. It is the compound which epichJorohydrin is made to react 
to polyols, such as various diols and triol, and is obtained as an example, i.e., ethylene glycol diglycidyl 
ether, diethylene-glycol diglycidyl ether, triethylene glycol diglycidyl ether, tetraethylene glycol 
diglycidyl ether, polyethylene glycol diglycidyl ether, and [001 1]. Propylene glycol diglycidyl ether, 
tripropylene glycol diglycidyl ether. Polypropylene glycol diglycidyl ether, neopentyl glycol diglycidyl 
ether, 1, 6-hexanediol diglycidyl ether, glycerol diglycidyl ether, Glycerol triglycidyl ether, 
trimethylolpropane triglycidyl ether, Bisphenol A diglycidyl ether, hydrogenation-ized bisphenol A 
diglycidyl ether. The diglycidyl ether of the compound which ethylene oxide or propylene oxide added 
to bisphenol A, Polytetramethylene glycol diglycidyl ether, Pori (propylene glycol horse mackerel peat) 
diol diglycidyl ether, Pori (ethylene glycol horse mackerel peat) diol diglycidyl ether, Pori 
(caprolactone) diol diglycidyl ether, etc. and [0012] The Pori epoxy compound which peroxy acids, such 
as a peracetic acid, are made to react to the compound which has an olefin two or more in a moleciUe, 
and is obtained, To 3 and 4-epoxy cyclo, namely, KISHIRU methyl-3*4 -epoxycyclohexyl carboxylate, 
The 1-methyl -3, 4-epoxycyclohexyl methyl- r-methyl - To 3' and 4'-epoxy cyclo, KISHIRU 
carboxylate. The Pori epoxy compound, epoxidized soybean oil, etc. which a peracetic acid is made to 
react to polydiens, such as bis adipate [1-methyl -3 and 4-epoxycyclohexyl] ester, vinyl cyclohexene 
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diepoxide, polybutadiene, and polyisoprene, and are obtained can be raised, these are independent — it is 
— it can be combined and used. 

[0013] ** It is the compound with which a hydroxvl group and the__ethvlene nature unsaturated 
compound which has an ethylene nature unsaturated bond at coincidence have a hydroxyl group, a 
methacryloyl radical, an acryioyl radical, etc. in intramolecular at coincidence. As a compoimd which 
has the hydroxyl group and an ethylene nature partial saturation radical in coincidence, hydroxyethyl 
methacrylate, hydroxyethyl acrylate, hydroxypropyl methacrylate, hydroxypropyl acrylate, N-methylol 
acrylamide, polyoxy-ethylene-glycol mono-methacrylate, polyoxypropylene glycol mono-methacrylate, 
etc. can be mentioned as an example. 

[0014] these are independent ~ it is it can be combined and used. When the viewpoint of a photoresist 
is considered, especially the methacrylate compound that has a hydroxyl group is desirable. 
Hydroxyethyl methacrylate and hydroxypropyl methacrylate are desirable from a viewpoint that a 
photoresist is high and it is strong, and the hydroxypropyl methacrylate which is excellent in a water 
resisting property is the most desirable. 

[0015] ** The ethylene nature unsaturated compound which has a hydroxyl group and an ethylene 
nature unsaturated bond in the intramolecular of ** at coincidence to the compound 100 weight section 
which has an epoxy group two or more in intramolecular is used in the range of the 1 - 100 weight 
section. If fewer than this, sufficient thick-film hardenability will not be acquired, and if many [ too ], a 
hardened material will become weak firmly. The desirable range is 5 - 60 weight section, and is 10 - 40 
weight section more preferably. 

[0016] ** As a compound which absorbs actinic rays and generates an acid , there are a triarylsulfonium 
salt which has BF4-, PF6-, ASF6-, SBF6-, etc. as a counter ion, a diaryl iodonium salt, aryl diazonium 
salt, etc., and the optical cationic initiator of marketing, such as triarylsulfonium hexafluorophosphate 
and p-thio phenoxyphenyl diphenyl sulfonium hexafluorophosphate, can be used. These serve to 
generate acids, such as Lewis acid and Broensted acid, by actinic-rays exposure, and to cause a 
hardening reaction. In respect of hardenability, triarylsulfonium salts are desirable. It excels in respect of 
thick-film hardening of triarylsulfonium hexafluorophosphate especially. 

[0017] The compoimd which generates an acid by actinic-rays exposure is added m 0.1 - 10% of the 
weight of the range to photopolymer constituent all weight. If few, it becomes what has it, and if many, 
im-arranging [ that the ultraviolet absorption of itself will become large and the thickness of a 
photopolymer constituent which can be hardened v^U become small ] v^U arise. [ small the 
hardenability of a photopolymer constituent and inadequate ] A desirable addition is 1 - 6 % of the 
weight in such a viewpoint. There is an advantage that it is possible to carry out polymerization 
hardening even if it uses the compound which has an aliphatic series epoxy group like the glycidyl 
group supposed that it is hard to carry out a polymerization depending on the compound which absorbs 
actinic rays and usually generates an acid according to the photopolymer constituent of this invention, 
and the width of the property of the photopolymer constituent hardened material obtamed can be 
extended. 

[0018] It does not mterfere, even if it adds a component which is **-ized by the usual photopolymer, in 
order to adjust the viscosity and the property of a hardened material acquired to the photopolymer 
constituent of this invention. It is dimethacrylate and diacrylate of polyoxy ethylene glycol, such as 
polymers well-known as objects for liquefied photopolymers, such as partial saturation polyurethane and 
unsaturated polyester, as such a component, isobomyl acrylate and methacrylate, cyclohexyl 
methacrylate and acrylate, benzyl acrylate and methacrylate, phenyl acrylate and methacrylate, 
diethylene-glycol dimethacrylate and diacrylate, tetraethylene glycol dimethacrylate, and diacrylate, and 
[0019]. Propylene glycol dimethacrylate and diacrylate, dipropylene glycol dimethacrylate, and 
diacrylate, Tripropylene glycol dimethacrylate and diacrylate, butanediol dimethacrylate, and diacrylate, 
Hexanedioldimethacrylate and diacrylate, nonane diol diacrylate, and dimethacrylate, Ethylene nature 
unsaturated compounds and a color without epoxy groups, such as trimethylolpropanetrimethacrylate, a 
thoria chestnut rate, and dimethacrylate, diacrylate that have a bisphenol frame, and the fimctional group 
which can react, an ultraviolet ray absorbent, a storage stabilizer, etc. are raised. 
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[0020] The above-mentioned partial saturation polyurethane is obtained by making a diol compound and 
a diisocyanate compound react and making the compound which has in coincidence the compound or 
isocyanate radical which, subsequently to coincidence, has a hydroxyl group or an amino group, and an 
ethylene nature unsaturated bond, and an ethylene nature unsaturated bond react. 
[0021] In the approach of compounding the polyurethane polymer of a both-ends isocyanate radical 
first, and making a hydroxyl group and the compound which has an ethylene nature unsaturated bond at 
coincidence reacting to this A hydroxyl group and the compound which has an ethylene nature 
unsaturated bond in coincidence In order to make easy a reaction with the polyuretfiane polymer which 
has an isocyanate radical in both ends, to suppress side reaction and to terminate a reaction for a short 
time, it is desirable to make it add and react so that the number of hydroxyl groups may become 
superfluous to the number of isocyanate radicals. Usually, the thing of an initial complement added to an 
excess about 2 to 5 times is performed. Therefore, what is obtained serves as mixture of the 
polyurethane polymer which has an ethylene nature unsaturated bond, and a superfluous hydroxyl-group 
content ethylene nature unsaturated compound. 

[0022] In the approach to which the compound which compounds the polyurethane polymer of a both- 
ends hydroxyl group first, and has an isocyanate radical and an ethylene nature unsaturated bond in this 
at coincidence is made to react Although tihe compound which has an isocyanate radical and an ethylene 
nature imsaturated bond in coincidence is the same as the number of the hydroxyl groups of a 
polyurethane polymer or being added in little range is common In this case, it is desirable to lower the 
viscosity of the system of reaction, using as a diluent the component which makes it easy to stir, and 
does not participate in an urethane-ized reaction in order to suppress side reaction. To add superfluously 
the compound which has an isocyanate radical and an ethylene nature unsaturated bond in coincidence, 
it is required to add the compound which has active hydrogen, such as a hydroxyl group after reaction 
termination, and to lose an isocyanate radical. 

[0023] As a diol compound, polyester diols, such as polyester diols, such as the compound which has 
two hydroxyl groups, for example, polypropylene-glycol horse mackerel peat diol, poly neopentyl 
glycol AJIPETO diol, polybutylene glycol AJIPETO diol, the poly caprolactone diol, and the poly 
valerolactone diol, and polyethylene-glycol diol, a polypropylene glycol, a polytetramethylene glycol, 
etc. can be mentioned as an example into a monad. Although about 400 to 5000 thing is usually used, as 
for the molecular weight which can be found from the hydroxyl value of a diol compound, it is desirable 
to use the thing of about 500 to 2500 molecular weight from a viewpoint of obtaining a more flexible 
and strong object. 

[0024] The compound which has two isocyanate radicals as a diisocyanate compound, for example, 
tolylene diisocyanate, hexamethylene di-isocyanate, xylylene diisocyanate, isophorone diisocyanate, etc. 
can be mentioned. Tolylene diisocyanate is desirable at the point that viscosity is not raised so much in 
these, but a flexible and strong thing is easy to be obtained. 

[0025] As a compound which has a hydroxyl group and an ethylene natiire partial saturation radical in 
coincidence, hydroxyethyl methacrylate, hydroxyethyl acrylate, hydroxypropyl methacrylate, 
hydroxypropyl acrylate, N-methylol acrylamide, polyoxy-ethylene-glycol mono-methacrylate, 
polyoxypropylene glycol mono-methacrylate, etc. can be mentioned as an example. In these, 
hydroxyethyl methacrylate and hydroxypropyl methacrylate are desirable from a viewpoint of being 
flexible and strong, and the hydroxypropyl methacrylate which is excellent in a water resisting property 
is the most desirable. 

[0026] What is obtained by making a diisocyanate compound add to the compound which has a 
hydroxyl group and an ethylene nature partial saturation radical in coincidence as a compound which 
has an isocyanate radical and an ethylene nature partial saturation radical in coincidence by 1 to 1 can be 
mentioned. As for the number average molecular weight calculated by GPC measurement which makes 
a criterion the polystyrene of the partial saturation polyurethane obtained as mentioned above, it is 
desirable that it is 800-25000. Although viscosity of the photopolymer constituent obtained, so that 
molecular weight is small can be made low, since the flexibility of a hardened material will be lost and it 
will be hard coming to carry out wearing in a printing machine cylinder if molecular weight becomes 
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smaller than this, it is not desirable. 

[0027] If molecular weight is large, although it will be easy to secure the flexibility of a hardened 
material, the viscosity of the photopolymer constituent which will be obtained if larger than this 
becomes high, and in case it fabricates in fixed thickness, it is hard to come out of thickness precision, 
and fault, such as becoming easy to involve in air bubbles, arises. In order to raise the development 
nature after image exposure and to raise adhesion with a base, it is effective to introduce polar groups, 
such as a carboxyl group, into partial saturation polyxirethane. 

[0028] Installation of the carboxyl group to partial saturation polyurethane After making it the urethane 
polymer of a both-ends isocyanate radical, two hydroxyl groups and the compoimd which has an 
ethylene nature unsaturated bond in coincidence are added. By considering as the partial saturation 
polyxirethane which the hydroxyl group and isocyanate radical of a piece of them are made to react, and 
has two hydroxyl groups and two ethylene nature unsaturated bonds in a molecule, adding an acid 
anhydride ftirther and carrying out ring breakage addition It can consider as the partial saturation 
polyurethane which had a carboxyl group and an ethylene nature imsaturated bond in both ends at 
coincidence. 

[0029] A thing with hydroxyl groups of the first class and the second class which add water to glycidyl 
methacrylate or acrylate, are made to carry out ring breakage of the epoxy group as two hydroxyl groups 
used here and a compound which has an ethylene nature unsaturated bond in coincidence, and are 
obtained, such as a compound, is used. Only one hydroxyl group in a molecule can consider as the 
partial saturation polyurethane of an isocyanate radical and the both-ends hydroxyl group which reacted 
using the reactant difference between a first-class hydroxyl group and the second class hydroxyl group. 
[0030] As an acid anhydride which carries out a ring breakage addition reaction to a hydroxyl group, 
and generates a carboxyl group, a succinic acid, phthalic anhydride, a maleic anhydride, etc. can be 
mentioned. Unsaturated polyester is obtained by the dehydration condensation of a diol compound and 
the dicarboxylic acid compound whose at least one kind is what has an ethylene nature unsaturated 
bond. Moreover, the polyester of a both-ends hydroxyl group or a both-ends carboxyl group is 
compounded by the dehydration condensation reaction from a diol compound and a dicarboxylic acid 
compoimd, and also making the ethylene nature imsaturated compound which subsequently has these 
end functional groups and the radical which can react react is acquired. 

[0031] As a diol compound, ethylene glycol, a diethylene glycol, a polyethylene glycol, propylene 
glycol, a polypropylene glycol, butanediol, etc. can be mentioned as an example. What has etiiylene 
nature partial saturation radicals, such as saturation dicarboxylic acid, such as an adipic acid, an azelaic 
acid, a sebacic acid, isophthalic acid, a succinic acid, a phthalic anhydride, and terephthalic acid, boletic 
acid, a maleic acid, and a maleic anhydride, as a dicarboxylic acid compound can be illustrated. 
[0032] Although **-ization of the compound which generates a free radical by actinic-rays exposure is 
not needed in order to stiffen the photopolymer constituent of this invention, using such a compound as 
an ultraviolet ray absorbent in order to adjust a sensibility property does not interfere. Although 
[ by which the effectiveness is demonstrated ] rare ♦♦****♦* of an indispensable component is good in 
tfie photopolymer constituent of this invention, it is usually preferably desirable that it is 80 % of the 
weight or more more preferably 50% of the weight or more 30% of the weight or more. 
[0033] The desirable viscosity of a photopolymer constituent changes with applications. In order to 
fabricate in thickness of 0.5mm or more and to secure thickness precision for the printing version 
production, as for the viscosity of a photopolymer constituent, it is desirable for SOOpoise or less 
600poise or less to be 500poise or less especially preferably preferably at 20 degrees C. When carrying 
out a coat to the case where it uses for pouring in a photopolymer into a mold and on the other hand 
producing a replica, or an electronic circuitry, thinly, it is desirable for 300poise or less 200poise or less 
to be lOOpoise or less more preferably at 20 degrees C. Moreover, although it changes with 
configurations of a coat method and a coat-ed object when using for a thick-fihn coat, it is usually 
preferably desirable [ especially preferably ] 30poise or more 200poise or less that it is [ 50poise or 
more ] 150poise or less lOpoise or more 300poise or less. Moreover, when carrying out a coat thinly, 
low viscosity and the direction which is especially lOpoise or less are easy to do an activity and are 
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more desirable than SOpoise. 

[0034] The viscosity of a photopolymer constituent can lower an epoxy group, the radical which can 
react, and an ethylene nature unsaturated bond by the ethylene nature unsaturated compound which it 
has in coincidence, and raising the rate of a compounding ratio of a liquefied ethylene nature unsaturated 
compound especially. Especially the thing that has molecular weight small also in a liquefied ethylene 
nature unsaturated compound has the large effectiveness of lowering viscosity. Moreover, it is also 
effective in lowering viscosity to add liquefied plasticizers in the range which does not affect other 
properties, such as hardenability, so much. Moreover, it is also effective to use what has the large 
molecular weight as the radical which **-izes the amount components of giant molecules, such as partial 
saturation polyurethane and unsaturated polyester, in order to raise viscosity, or can react with an epoxy 
group, and a compound which has an ethylene nature unsaturated bond in coincidence. 
[0035] Moreover, although viscosity can also be lowered by raising the temperature of a photopolymer 
constituent at the time of use, since it may deteriorate depending on temperature, it is necessary to use it 
in the temperature requirement where such a thing does not happen. 

[0036] What is usually used for what emits ultraviolet rays with a wavelength of 300-400nm being 
suitable for the light source used for stiffening the photopolymer constituent of this invention, and 
stiffening photopolymers, such as an ultraviolet-rays fluorescent lamp, a high pressure mercury vapor 
lamp, a metal halide lamp, and a xenon lamp, can be used. 

[0037] After carrying out a laminating so that a covering film may be touched on the negative film 
covered by the cover sheet when used for producing the printing version, an actinic-rays exposure is 
performed through a negative fikn, and subsequently the printing version is obtained according to the 
process of the inquiry for an unexposed part, desiccation, and a postexposure. Although a postexposure 
is performed in this process in order to remove the adhesiveness which remains in a version front face, it 
is possible to perform this process in air in the photopolymer constituent of this invention. 
[0038] The thick-film coat of a photopolymer can be performed by well-known approaches, such as the 
approach of slushing a photopolymer in shuttering and fabricating carry mg out dipping processing of the 
coat-ed object at a photopolymer constituent, spreading using the brush etc., mechanical spreading using 
a dispenser, or a coat-ed object. 

[0039] Covering of the photopolymer to an electronic circuitry can be performed by well-known 
approaches, such as carrying out dipping processing of the electronic circuitry at a photopolymer 
constituent, and a method of slushing a photopolymer in shuttering and laying spreading using the brush 
etc., mechanical spreading using a dispenser, or an electronic circuitry underground. 
[0040] The electronic circuitry said by this invention is an electronic circuitry where at least one was 
incorporated for components, such a s LSI, a transistor, a capacitor, FET, an electrical-potential- 
difference sensing element, a fuse, a thermistor, and a resistance element, and what was mounted on 
substrates, such as a glass epoxy resin substrate, a paper phenol resin substrate, and an alumina 
substrate, is included. When the hardening coat of the photopolymer constituent of this invention is 
made to form especially, remarkable effectiveness is found out to the electronic circuitry containing a 
component sensitive to environments, such as an electrical-potential-difference sensing element and 



X004 l^ urthermore, according to this invention, the effectiveness which was excellent in the cell to 
whichthe electronic circuitry in which the hardening coat of the photopolymer constituent ofttiis^ 
invention was tbrmed was connected is demonstrated. That is, even when alkali rechargeable batteries, 
rechargeable lithium-ion batteries , etc., such as an electronic circuitry in which the hardening coat of the 
photopolymer constituent of this invention was formed, a nickel cadmium cell, and a nickel hydoride 
battery, are connected, and the electrolytic solution contacts a leakage electronic circuitry even if, strong 
resistance is shown and troubles, such as abnormalities in electrical-potential-difference detection and 
abnormalities in a switching function, are avoided. The electronic circuitry co nnected especiall y with 
this cell has achieved important functions, such as charge confr ol, overchar ge prevention control, and 
overdischarge prevention controL in many ca ses, and big effecSve ness is acquired also from a viewpoint 
ofsafety by covering by the phTJtopolymer constituent haraemng coat of thiS ihVention. In addition, 



FET. 
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although thick-fihti hardening of 0.5mm or more is possible for the photopolymer constituent of this 

invention, it is also possible to use it for forming a coat thinner than this. 

[0042] 

[Embodiment of the Invention] An example explains the gestalt of operation of this invention below, 
[0043] 

[Example] The KISHIRU carboxylate 100 weight section, the 2-hydroxy ethyl methacrylate 40 weight 
section, and the 50 % of the weight solution 4 weight section of TORIARIRU sulfonium hexa 
fluorophosphoric acid salt mixture propylene carbonate were mixed to example 13' and 4'-epoxy cyclo 
to the KISHIRU methyl -3 and 4-epoxy cyclo, and the liquefied photopolymer constituent was obtained. 

[0044] The above-mentioned liquefied photopolymer constituent was applied to the maximum thickness 
of about 1mm on the protection network base for rechargeable lithium-ion batteries using the syringe. 
Subsequently, when tiie ultraviolet rays of 1800 nJ/cm2 in air were irradiated using 3kW ultrahigh 
pressure mercury lamp, the hardened material which does not have adhesiveness in a front face was 
obtained. When the cutter cut this hardened material, it has checked having hardened completely to the 
interior. Moreover, although it was going to strip off the hardened material from the base by hand, 
adhesion could not be strong, was not able to strip and was not able to make opening, either. 
[0045] after make vertical both front faces apply and harden the above-mentioned photopolymer 
constituent layer like the **** above for protection network bases for rechargeable lithium-ion batteries 
with lead wire , when it dipped into the electrolytic solution for lithium ion batteries (what dissolved 4 
lithium fluoride in the equivalent mixed liquor of gamma-butyrolactone/ethylene carbonate by the 
concentration of one mol/1. ) and electrical potential difference change be investigated , also after one- 
month dipping , it be the 4.2V [ same ] as the first stage , and the protection engine performance be 
maintained . 

[0046] It transposed to the methacrylate which has the hydroxyl group which shows an example 2 - 52- 
hydroxy ethyl methacrylate in Table 1, and also the liquefied photopolymer constituent was obtained like 
the example 1. Spreading hardening of this constituent is carried out like an example 1, and the result 
evaluated about tiiat hardening condition and the electrical-potential-difference change existence by 
electrolytic-solution dipping is shown in Table 1. 
[0047] 
[Table 1] 
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[0048] It transposed to example 6-83* and the various diepoxy compounds which show KISHIRU 
carboxylate in Table 2 to 4'-epoxy cyclo to the KISHIRU methyl -3 and 4-epoxy cyclo, and also the 
photopolymer constituent was obtained like the example 1 . Radiation hardening of the ultraviolet rays is 
carried out for them like an example 1, and the result of having performed the same evaluation as an 
example 1 is shown in Table 2. 
[0049] 
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[0050] When did not **-ize example of comparison 12-hydroxyethyl methacrylate, and also the 
photopolymer constituent was obtained like the example 1, spreading and an optical exposure were 
performed for it like the example 1 and the hardening condition was evaluated, although the front face 
was hardened and there was no adhesiveness, the interior was not hardened at all but produced the 
depression into the part pressed down when the hardened material was pressed down with the finger 
from the top. 

[0051] Although the front face was hardened and there was no adhesiveness when formed ethyl 
methacrylate into 40 weight **** instead of example of comparison 22-hydroxy ethyl methacrylate, and 
also the photopolymer constituent was obtained like the example 1, spreading and an optical exposure 
were performed for it like the example 1 and the hardening condition was evaluated, the interior was not 
hardened at all but produced the depression into the part pressed down when the hardened material was 
pressed down with the finger. 

[0052] The partial saturation polyurethane which the 2-hydroxypropyl methacrylate 165 weight section 
is made to add and react to the both ends which the block diol (molecular- weight 2000, 70 % of the 
weight of polypropylene-glycol contents calculated from hydroxy 1 value) 375 weight section of an 
example 9 polypropylene-glycol polyethylene glycol, the polyethylene horse mackerel peat diol 
(molecular weight 2000 calculated from hydroxyl value) 375 weight section, and the tolylene 
diisocyanate 78 weight section are made to react, and are obtained at the polymer which has an 
isocyanate radical, and has a methacrylate radical in both ends was obtained. 
[0053] The KISHIRU carboxylate 100 weight section, the 2-hydroxyethyl methacrylate 40 weight 
section, the 50 % of the weight solution 4 weight section of TORIARIRU sulfonium hexa 
fluorophosphoric acid salt mixture propylene carbonate, and the above-mentioned partial saturation 
polyurethane 40 weight section (the excess 2-hydroxypropyl methacrylate of the 5.8 weight sections is 
included) were mixed to 3' and 4'-epoxy cyclo to the KISHIRU methyl -3 and 4-epoxy cyclo, and the 
photopolymer constituent was obtained. 

[0054] The negative fihn which has a pattern was placed on the glass plate, and a it top was covered 
with the polyester film of 9micro thickness. The SU **-sir of 1mm thickness was placed, the above- 
mentioned photopolymer constituent was poured out inside the spacer, the polyester film base material 
with a thickness of lOOmicro which applied the urethane resin system binder was laminated so that a 
binder layer and a photopolymer might touch, a it top was pressed down with the glass plate, and it fixed 
across both ends with a clip. 

[0055] The above-mentioned construct was put on the location of lOcm under the light source which put 
in order five 20W ultraviolet-rays fluorescent lamps which have main wavelength in 370nm, and 3000 
mJ/cm2 was irradiated from the 500 mJ/cm [ from a base material side ]2, and negative film side. 
Subsequently, the unexposed part was probed by sponge using the 2 % of the weight water solution of 
surface active agents, and it dried at 60 degrees C after rinsing for 20 minutes. The obtained version had 
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adhesiveness on the front face. When the postexposure of 1000 mJ/cm2 was performed using the above- 
mentioned light source, the printing version which does not have adhesiveness in a front face was 
obtained. Defects, such as abnormalities in a configuration of relief, were not looked at by this version. 
[0056] 

[Effect of the Invention] The liquefied photopolymer constituent of this invention does not have 
adhesiveness in the front face the top which can stiffen a thick layer 0.5mm or more by the exposure in 
air, has the effectiveness that the fault by the contraction at the time of hardening moreover does not 
arise, and it is the printing version and a liquefied photopolymer constituent for duplicate model 
production, and it is a liquefied photopolymer constituent also suitable for a thick-film coat. Cold cure is 
possible to coincidence, adhesion with a substrate becomes it on the electronic-circuitry protection coat 
which is good, has flexibility and has the resistance over the electrolytic solution, water, ionicity potable 
water, etc., and it can harden by the optical exposure of a short time in the inside of air, and there is no 
surface adhesiveness, and it has the effectiveness that it is suitable as protective covering of an 
electronic circuitry with little fault accompanying the contraction at the time of hardening. 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/9/06 



JP,2001-002757,A [CLAIMS] 



Page 1 of 1 



♦ NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] ** The liquefied photopolymer constituent characterized by using as an indispensable 
component a hydroxyl group, the ethylene nature unsaturated compound which has an ethylene natwe 
unsaturated bond at coincidence, and the compound which absorbs ** actinic rays and generates an acid 
at the compound which has an epoxy group two or more in intramolecular, and ** intramolecular. 
[Claim 2] ** The liquefied photopolymer constituent according to claim 1 with which the compound 
which has a hydroxyl group and an ethylene nature unsaturated bond at coincidence is characterized by 
being the compound which has a hydroxyl group and a methacryloyl radical at coincidence at 
intramolecular. 



[Translation done.] 
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[0030] mimtmiwmxiLxij)v^^^i^)vm 
^b<n!mm^^x*)%tyfih. tit. 'j^-A^'ft^ 2a 

10 0 31] i^:^~)Ht^t LTJix^W-y^tJ 3- 
i/xf-U'>'^<»j3-;K jKUx^l^y^^'ja-yK 

^p;i?yiS^t^t LXiiTi^aym. r^=7A y^. -fe 30 
[0032] ifmncrmmmmmA^wt^^hit 

ttJrPfflff SBWTj^iftJIJBRli: LTflMi-Si ttt 
a«U3 0a«%lJU:. »*L<tt5 0M%JjLh, J: 

[0033] im^i.->x%semw8imi<mt. lv^ 

ffl«!B!l<7*SS« 2 O-CT-S 0 0 :K>f X£IT. »^ L < « 
6 0 0 /-K>f XOT. L < « 5 0 0 

3- 2 0t:-C3 0 0;|f>f XmT. jBFi L 50 



!^ra2001-2757 

8 

<J42 0 0;K^XJJIT, J;')ff*L«410 0--K'fXm 

^»410^^XKUi3 0 0^>fXJaT. fftL<«30 
;J^>f Xja± 2 0 0 .-K-f XJJIT. L < tt 5 0 ;Jf >f 

XJJLhl 5 0;Jf^XmT'e*I.C:fc3&sa*UV^ tit. 

n< 3- h-ri.i©^i4 5 o#>f X J: ofi^^se. fiftc 1 

O.-K'f XjaTT*>l.^r*«f^^L^<»t LV^. 
[0034] S3tttfiaJi§fflj£«J<OttS{4x4f=^f i/^tR 
JEL d Sai:xf-u>tt>r:fi^^=&Pl^:t1-&x^ 

vymm^-^. ^t-Mttx^ixyft^ri^Mb^ 
{tmm<rm^iz^iik''mim^^j:^^mx'ma 

L 9 SSi:x^wytt:f:fi^W&^SrHi^fc*^«>'(t^ 

[0035]^/^, mm^izmimmmjm^i 
[0036] ^^commmmm&^irwit^^hc^ 

fcffll^63teS«3 0 0-4 0 0 n m<0«*<OJiJ1«5rf6 

{t^^i></)tim^m\>^t^iix^'^&i><Di:&mi'hzbifi 
X'^i, 

blStth X 0 tea* LtiUt^/fy ^ ;i/A«:a LX^m 

^^(TiTvi^xizx-oxmmfin^tih. cKoro-t 

XcO+T-^TtJJJR^ffifcSStt^e^l^^l. ^ft t 

[0038] jS3tttfi3l!§iO«!S3- an- hifisS: 
SBKttfi81lifflJi!t%fc:»i8W!®r«.::i:^, Jitt^ifSrffl 

^•ClS»t 6:*r^=a: t'^iO*a-CfT oZb *«-c# «. . 
[00391 «^lll»'\<0®jtttfi91i§<^Sti. S^HI 

?rffli-^To^. T ^ :^^y^~im\>'^x<ommm 
La^-caitts^^ffi^: i:'4«aKo^rffiTti ozb ij^x^ 

[OO4Ol*fgWCwa«^0»i:ttLSI. h^y 
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1 0 



rj^T^-. FET. mSeiaiSi^. tjL 
[00411 |gfc*IK8t:J: Wf. *ll?B<^)S3tttSI!l 

[0042] 
[0043] 

[Hii^iiiitfie^i 

3.4' -XJiC^i^i^'!'a^^i^/Uj<^)U-3 , 4- 30 



*S8. 2-hKo^>'Xf';M^'^'UP-h4 0Mgf;. 

^roepy*-,-K;^.- h 5 offi*%t8ffl[4fiaa;s^ 

[0044] X:ii(^ h ^fflk^T 'J ^'?i*'f yZ<J?®6 

;^i^linmSJSt»ffiLJt. <J^V^•C3KWg^E^kffijE^^ 
fflV^T^* 18 0 0 mJ/cmi<7m9mt:m Ufe 

[ 0 0 4 5 ] u - mm it^-'immm 

fl:5:P^fc^^.. — >^^iiS[«-e<,^tRt4. 2 
[004 6]||ISeH|2~5 

2 - 1 Ho^r vXf-;P;X rJ' ^"J h Sr^ 1 fc^*® 
S*^*^^^ Ul^-hfc:B§«li>tfl!«i|Qt«l i: 

[0047J 

[^1] 















2 


^ y i/~ h 4 0 








3 


9 9^y\^-V 8 0 








4 


2- t Ka + S^xf-;uy 
2 0 








5 


2-t Kd^^S/x^/Pt^ y 
I/- h 4 0 









[OO48J||*S0!6~8 

3.4" -x.-JC;SfS^>'^nA,^v/P^f-;P-3. 4- 

a>!?o>''x-K^vfl:^fcg#jfti.^cfeniiiftMi fcp 



«*ffoyii^5:^2t:^. 

[00491 
[^21 
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11 12 

m 2 





•:; X + <t ^ 












6 


Xt^* 100 




^± 


£ ft HI L 


7 


1 ;<f^it/ 3.4 i*4^>->^ 
'>4.*;U»K+ '>U- MOO 




%^ 


L 


8 


i^J^^^x-^A* 100 









[00501 it«0l 1 *iSts) S-a^LSStttffllgfflfiKttSr^fc. 

2 - 1 Hodf v-xf-yM ^ ^"J h J-SSfkL^V^ffiJi 10 0 54] ;«5r7;^S±fc^'?^'->'*#f-S *Xr7 4 fU 

{±^<®fl:LTtJf>-r> mfmi:±ip(>iitCt5^ttk. i:m;lSLtim^ l 00juc7)4fJxxT;l'7^y|//.5}$«c 

[00511 imm2 20 ■eo±2:;{r7x«Tfc3 immi^ y y rxm-c 

^:S'9VU~h$:4 0mM^:{kthmimmitm [0055] 37 0nml,Z'^'mM:i^h20y/m- 

miz Lxmmimmim. -eti^rHttw 1 1 mm wmm s^M^^Jtatstor 1 0 c m(r>&mizmm 

m^r^ty::. 3fcSSrai>ajU *a«6 0X:T'2 0iM!agLfc. #i?> 

[00521 ^019 ^UtRli^iiifcaS^tt^WLTV^fc. ±ffi3KS«-fflV^T 

-■Jfjrotpy^^'j3-;P;K'Jx^Wy^'j3-;|.£r)y 1 000m J/cm»<7)^5ti^fT-5fci:^^«ctt 

o-/^'i/>r-/K*^«*»^*to^.ix44H«2 0 0 30 «tt«0^r^^W»J)ai*«#^>fut. C:iOJRtc«^'J-7«OJg 

aaai, ^ku x^v vr>'''<.- h 'j^-A' (*^flij: [ o o 5 6 1 

*)iSai>hflh^&2 0 0 0) 37 SMS. h U l^y immtML^ *lfeBB<^«S3ttt«fl§iffl*!ftti. 0 . 

V s^r:f-h 7 8Mfta5*SJE$-e:t:#^><xSM* 5min£Lh<oa[V>«$^^4'<OS3KT'«^3*5^ 

i^Tot/l'^:?^ y P-h 1 6 5MI85$-jDiTRJ6$ «fcJ:6^ft-^<4t^V^fcV>3S!>*$^^rL. WBiDR^ 

(00531 3', 4 ■ -x;K=>f j^x^' oA.#i^;^^^ pi^fc^ fiia«fl:^iiT. wsLt ffiws^mxfm. 

4MSa5i:J:a^fi^HfU'>P:?>'4 0Ma{ (5. 8 WmtLXWAXhh t\^omki^LX\^t . 
m^<r^ 2 - b Hn^i^rn tryp^ U h * * 
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Ff-MP^) 2HQ25 
4J011 
4J036 



AAOO ABQ2 AB15 AB16 AB17 
ACOl ADOl Ba4 B04 BC86 
BEOO CC20 

AA05 QAD3 QA06 QA34 QA38 
QB16 RAIO SA87 UAOl VAOl 
HAOl 

ABOl AB02 AB07 ABIO AF27 
AJ09 AK02 AK03 CA21 CBIO 
CD12 GA22 GA24 GA25 HA02 
JA09 KAOl 



